The influence of human plasma on the antibacterial effect of solutions for peritoneal dialysis was studied. (Richardson and Borchardt, 1969) . This effect was independent of differences in pH of the solutions and seemed to result from substitution of the acetate anion for the lactate anion. Incubation in the
Introduction
In earlier work peritoneal dialysis solutions made with acetate rather than with lactate were shown to have a greater antibacterial effect on pathogenic Staphylococcus aureus, Escherichia coli, and Pseudomonas species (Richardson and Borchardt, 1969) . This effect was independent of differences in pH of the solutions and seemed to result from substitution of the acetate anion for the lactate anion. Incubation in the acetate solutions was particularly toxic to Staph. aureus, least so to Pseudomonas sp. The antibacterial effect gave hope that dialysate made with acetate would provide greater protection against peritonitis. The system in which the effect was confirmed, however, had no source of the nitrogen necessary for bacterial growth. During actual dialysis sources of nitrogen, such as plasma proteins and amino-acids, diffuse into the dialysate in the peritoneal space. These Paired comparisons of numbers of viable organisms from each isolate were used to compute t. The probability (P) that differences between mean numbers occurred by chance was derived from t. Means were considered significantly different when P was less than 0.05.
Results
The numbers of viable bacteria in the four solutions before and after incubation are shown in Table II . Incubation in the acetate solution completely killed the Staph. aureus from all 15 isolates (Table II) . Incubation in the other three solutions caused smaller but significant decreases in numbers of staphylococci (P<0.01). The difference between mean numbers of Staph. aureus after incubation in the lactate and acetate solutions which contained plasma was not, significant.
The numbers of viable E. coli diminished (P<0.1) during incubation in all four solutions (Table II) . Incubation in the acetate solution without plasma completely sterilized 10 of the 15 isolates of E. coli and considerably reduced the numbers from the other five. Fewer live E. coli remained in this acetate solution than in the plain lactate (P<0.02) or in the acetate with plasma (P<0.05) solution. In the comparison of acetate and lactate solutions which contained plasma the difference between mean numbers of viable-E. coli after incubation was not significant. The mean numbers of Pseudomonas sp. increased during incubation in all four fluids (Table II) . Only in the acetate with plasma solution was this increase from the original number significant (P<0-05). In the comparisons of the four solutions after incubation no significant difference occurred between mean numbers of viable Pseudomonas sp.
Discussion
Widespread use in recent years of small tightly-fitting stylet catheters and dialysis for only one or two days at a time has decreased the incidence of peritonitis from peritoneal dialysis (Schwartz et al., 1967) . Most likely this improvement results from a smaller site of entry for bacteria from the skin and a shorter time for infection to occur from skin or across the intestinal wall. Since changing several years ago to the small catheters and a relatively closed system for dispensing and collecting fluids, we have seen no peritonitis in over 300 dialyses (Richardson et al., 1968) . During this time we also changed to a dialysis fluid which contained acetate rather than the lactate, which is the source of base in most proprietary solutions. The complete disappearance of peritonitis raised the question of a greater antibacterial effect of the acetate. In an earlier experiment with Staph. aureus, E. coli, and Pseudomonas sp. incubation in dialysis solutions which contained acetate rather than lactate did result in a reduction in viable organisms (Richardson and Borchardt, 1969) . These results gave hope that acetate solutions might confer greater protection from peritonitis than the commonly used lactate solutions.
In the earlier experiment the dialysate in which the bacteria were incubated contained no source of nitrogen. During peritoneal dialysis proteins and smaller nitrogenous substances, such as amino-aads, diffuse into the dialysate. Concentrations of protein in dialysate at the end of each hour's fluid cycle vary widely among patients. A gramme of total protein per litre of returning fluids, however, is representative of the protein found in returned dialysate by several different investigators (Berlyne et al., 1964; Gordon and Rubini, 1967) and is the concentration of plasma protein used in our test solutions.
Dialysate effluent contains all the usual protein fractions in proportions only slightly different from those of serum (Berlyne et al., 1964; Gordon and Rubini, 1967) . The addition of plasma to our test solution, then, provided a model of dialysate effluent whose content of protein was similar to that commonly found in dialysate effluent and whose content of salt and glucose could be easily controlled. Our final concentrations of smaller, more readily diffusible nitrogen compounds, such as amino-acids, were almost certainly less than those likely to be found in peritoneal fluids during dialysis (Berlyne et al., 1967) .
Incubation of bacteria in the acetate and lactate dialysates which contained no plasma gave results similar to our earlier study, also done with clinical isolates. The bactericidal effect cf the acetate solution on Staph. aureus and E. coli was greater than before. A mildly adverse effect of the acetate solution on Pseudomonas sp., however, was not seen this time. The bacteria were, of course, from different infections, and the differences which did appear probably represent variability among strains of bacteria.
The addition of plasma to both the acetate and the lactate solutions diminished but did not eliminate their adverse effect on Staph. aureus and E. coli. At the concentration of plasma used the greater antibacterial effect of acetate on these bacteria disappeared. For most of the strains of Pseudomonas sp. the addition of plasma to the lactate and acetate solutions did not make particularly better growth media.
Even an intermittent antibacterial effect of dialysate could protect from peritonitis. Our results suggest that solutions made with acetate rather than lactate will not exert a greater antibacterial effect throughout all of each one-hour cycle.
Every new batch of solution, however, dilutes the substances which have diffused into the peritoneal fluid during the preceding exchange. Therefore, the greater antibacterial effect of acetate for Staph. aureus and E. coli may exist in the more dilute fluids immediately after each change of dialysate. Incubation of bacteria in peritoneal fluid aspirated at intervals within each cycle of dialysis will be necessary to prove such an intermittent benefit of acetate solution.
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